Understanding the effects of population diversity on cancer-related experiences is a priority in oncology care. Previous research demonstrates inequalities arising from variation in age, gender and ethnicity. Inequalities and sexual orientation remain underexplored. Here, we report, for the first time in the UK, a quantitative secondary analysis of the 2013 UK National Cancer Patient Experience Survey which contains 70 questions on specific aspects of care, and six on overall care experiences. 68,737 individuals responded, of whom 0.8% identified as lesbian, gay or bisexual. Controlling for age, gender and concurrent mental health comorbidity, logistic regression models applying post-estimate probability Wald tests explored response differences between heterosexual, bisexual and lesbian/gay respondents. Significant differences were found for 16 questions relating to: (1) a lack of patient-centred care and involvement in decision-making, (2) a need for health professional training and revision of information resources to negate the effects of heteronormativity and (3) evidence of substantial social isolation through cancer. These findings suggest a pattern of inequality, with less positive cancer experiences reported by lesbian, gay and (especially) bisexual respondents. Poor patient-professional communication and heteronormativity in the healthcare setting potentially explain many of the differences found. Social isolation is problematic for this group and warrants further exploration.
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| INTRODUCTION
Across all aspects of cancer care, there is an important drive to explore the effects of population diversity. Recent work has demonstrated inequalities in the patient-reported experience arising from variation in age, gender (Din et al., 2015) and ethnicity (Naylor, Ward, & Polite, 2012) . Far less is known about the impact of sexual orientation on cancer care experiences (Quinn, Schabath, Sanchez, Sutton, & Green, 2015) . The differential experiences of lesbian, gay and bisexual (LGB) cancer patients are important to understand, not least because this group is at increased risk of specific cancers. Pre-menopausal lesbian and bisexual women have higher risk of breast, cervical, ovarian and lung cancers compared to heterosexual women (Boehmer, Glickman, & Winter, 2012; Boehmer, Miao, Linkletter, & Clark, 2012; Clavelle, King, Bazzi, Fein-Zachary, & Potter, 2015) and gay men are at increased risk of anal cancer beyond that risk observed in heterosexual men (Chin-Hong et al., 2005; Goldstone et al., 2011) . Overall, gay men are reported to be 1.9 times more likely to have cancer over their lifetime compared with heterosexual men (Boehmer, Miao, & Ozonoff, 2011) . Much of this increased risk is likely due to lifestyle and health behaviour factors, such as alcohol use and smoking (Hagger-Johnson et al., 2013) .
Sexual orientation data are not routinely collected in either clinical practice or research (Kamen, Mustain, Dozier, Bowen, & Li, 2015) : this results in very little knowledge about how sexuality impacts cancer outcomes or experiences of care. A recent scoping review (Semlyen & Hulbert-Williams, 2013 ) summarised existing literature demonstrating that LGB patients, when compared to heterosexuals, report poorer quality of life, anxiety and depression (Boehmer, Glickman, et al., 2012; Boehmer et al., 2011) and more negative experiences of care and support during treatment (Matthews, Peterman, Delaney, Menard, & Brandenburg, 2012) but found a dearth of information on experiences of survivorship care. A more recent study partly addresses cancer survivorship, reporting a disparity in psychological distress in gay men compared to heterosexual men (Kamen et al., 2014) . The majority of current knowledge focuses on lesbian or gay people's experiences of cancer, and few studies explore the needs or experiences of bisexual patients; whether this results from a lack of dedicated funding, insufficient expertise or interest within oncology research, or that previous attempts to undertake work with bisexual patients have failed to produce publishable results (for example, failure to identify and recruit sufficient participant numbers) is unclear.
Regardless, comparative research of the experiences of all groups of sexual orientation is essential to identify and address cancer care inequality.
Large-scale research in this area is sparse and secondary analysis of large datasets may be useful. One recent example of this describes sexual orientation inequality in psychological distress resulting from cancer in a large US dataset (Kamen et al., 2015) . The authors highlight important differences in distress based on the intersection of sexual orientation and gender, and that differences in support perceived as being available to different demographic sub-sets of patients may be an overall explanatory factor in predicting distress levels.
The UK National Cancer Patient Experience Survey (NCPES   1   ) lends itself to a similar secondary analysis of UK cancer experiences.
Distributed annually to patients who receive cancer treatment in the UK, results are used to explore service provision differences and track quality improvement over time. Although differences in relation to sexual orientation were initially explored in the 2013 National Report (Quality Health, 2013) , this did not statistically control for potentially confounding variables and grouped participants in such a way that makes interpretation of results difficult.
This study reports a more rigorous secondary analysis of the 2013 NCPES data, aiming to understand how the experiences of LGB patients with cancer differ from those of heterosexual patients. There are inherent problems with using secondary data, most notably including the small numbers identifying as LGB, and issues pertaining to the wording of specific questions: these will be discussed in detail later in this paper. The NCPES is, however, the largest dataset of cancer experience that enables analysis of this type and despite methodological and sampling limitations thus provides a valuable resource for exploratory analysis in this under-researched field. We adopt an epistemologically explorative stance; our intention is to highlight areas of potential inequality to inform future research. This analysis is the first of its kind within the UK cancer context.
| METHODS
The NCPES contains 72 self-report questions about cancer care: 66 focus on specific areas of care (e.g. interaction with healthcare professionals, provision of information, etc.) and six focus on overall 
| Participants
The 68,737 survey respondents represented a 64% response rate. 2.5% of men, and 2.4% of women self-identify as LGB, and an increasing number of both men and women report engaging in same-sex sexual behaviour (Mercer et al., 2013 
| Analysis
Sexual orientation was operationalised as three categories: heterosexual, bisexual and lesbian/gay. Though an argument could be made to group the participants differently, our choice was informed by three considerations. First, it allowed a cleaner disambiguation between gender and sexual orientation: had we, for example, analysed lesbian and gay respondents separately we would not necessarily know whether the differences were a result of sexual orientation or gender differences unless we had also split the heterosexual and bisexual group in the same way. With such low participant numbers in the LGB groups already, further fragmentation would have reduced statistical power and increased the potential for Type I error; this was our second consideration. Instead, a more statistically rigorous approach was to test and control for the confounding effects of gender (and other T A B L E 1 Summary socio-demographic and clinical description for heterosexual, lesbian/gay and bisexual sub-samples 
demographic variables) across the entire sample; had we split the lesbian and gay group by gender and made a gender-based statistical control, we would be accounting for the effects of gender twice in some participant groups, but only once in the others which would be inappropriate. Power could have been increased further by merging
LGB into one category, however we had no strong a priori reasoning for assuming the experiences of bisexual and lesbian and gay participants would be similar enough to be grouped in this way; indeed, our results support this decision by finding clear differences between the two groups. Finally, it maintained participant grouping as defined by the participants themselves in response to the sexual orientation question on the survey.
Those who responded "other" or who indicated a preference not to answer were not included in the analysis. Whilst no explicit assumption is made about the type of missing data, it is unlikely that it occurs randomly in all cases; we thus did not impute sexuality to avoid adding bias.
Multinomial logistic regression (with sexual orientation as the dependent variable) was used to identify socio-demographic and clinical confounders. Gender, age and concurrent mental health comorbidity were each statistically significant in predicting the likelihood of sexual orientation (three categories: heterosexual, lesbian and gay, bisexual), and so were selected as independent variables for later analyses. Level of education, ethnicity and physical health comorbidities were not significant and so were not included in the later analyses. We were unable to account for differences in cancer type or treatment due to small sub-group sizes in the lesbian/gay and bisexual groups.
Logistic regression analyses were performed for each question with sexual orientation, gender, age and concurrent mental health comorbidity forced into each model as independent variables. Questions with multiple response options were analysed using ordinal or multinomial logistic regression, depending on whether categories had a natural ordering. The significance of differences in response by category of sexual orientation was explored, applying post-estimation probabilities using Wald tests. Wald tests are based upon the estimated variance-covariance matrix of estimators and are asymptotically equivalent to likelihood ratio tests. However, they have the advantage of requiring only one model, thus offering a pragmatic alternative in the case of multiple analyses (Long & Freese, 2006) . Analyses were performed in STATA 13.
We explored differences in responses to all questions except for question 66 (Have you had treatment from any of the following for your cancer? Response options: physiotherapist, occupational therapist, dietician, speech and language therapist, lymphoedema specialist)
as data here were recorded only if patients answered in the affirmative. As a result, positive response rates varied considerably (9-38%) across each category. It is unsafe to assume that where participants left this question blank that this corresponded to a negative response, and as such the data could not be considered robust.
We employed an exploratory rather than hypotheses-driven approach to analysis (Grove & Andreasen, 1982) adopting a standard alpha level of 0.05 for statistical significance, but without making any adjustment (e.g. Bonferroni Correction) for multiple testing; such corrections are used to reduce probability of Type I error but as we had no a priori hypotheses, this was not relevant to our study aim.
| RESULTS
Complete data were available for sexual orientation and control variables for 57,402 respondents; the remaining 16% of participants were excluded from this analysis. In 16 of 69 questions analysed, sexual orientation was a significant predictor of response (at p < 0.05). These are summarised in Table 2 ; this should be cross-referenced with Figure 1 which shows between-group comparison.
Wald test results indicate for which questions an overall significant difference in response exists across categories of sexual orientation; statistical significance for these tests is included in parentheses in the summary of results which follows. For these questions, we explored post-estimation probabilities of differences between each sexual orientation category (see Figure 1) . Below, we report on questions in which post-estimation results for sexual orientation categories were significant (p < .05; for full results, see Supporting information).
| Questions about cancer diagnosis
Bisexual respondents were significantly less likely to report that they had had a diagnostic test for cancer within the previous 12 months (p = .03). They were also more likely to respond that they were told by a nurse or other healthcare professional (than a doctor) that they had cancer, and significantly less likely to have received this information through lay-referral (via friend or relative) than other sexual orientation participant categories (p = .03). When asked whether they had been given any written information at diagnosis, bisexual respondents were more likely to respond "Yes, but it was difficult to understand" (p = .01).
| Questions about treatment decisions
Bisexual respondents were more likely to report that they would have liked a choice of treatment option but were not offered one, and lesbian/gay respondents more frequently responded that they were not given a choice because there was only one suitable treatment type available (p < .01). Bisexual respondents reported that they were not as involved as much as they would have liked to have been in decisions about their care and treatment (p < .01), and that they were not
given written information about side effects of treatments; lesbian/ gay respondents more frequently responded that they received this information, but that it was difficult to understand (p = .01).
| Questions about relationships with healthcare professionals
When asked about their relationships with healthcare professionals, bisexual respondents were more likely to indicate that it was difficult to contact their nurse specialist (p < .01), and that they got understandable answers to important questions only "some of the time" (p = .01). A higher proportion of bisexual respondents indicated that ward nurses talked in front of them as if they were not there (p = .02). In response to the question "If your family or someone else close to you wanted to talk to a doctor, did they have enough opportunity to do so?", a higher proportion of both lesbian/gay and bisexual respondents indicated that either no family or friends were involved, or that they did not want their family or friends involved, compared with heterosexual respondents (p < .01). That is, the difference was not one of a lack of opportunity provided to talk to doctors but rather that there was not a significant person involved to take up such opportunity.
| Questions about care after treatment had finished
During aftercare, bisexual respondents were less likely to report they had been given enough care and help from health and social services (p = .03), and reported that hospital staff did everything possible to control radiotherapy side effects, "only to some extent" (p = .05). Lesbian/ gay respondents were less likely than both heterosexuals and bisexuals to have received a written care or assessment plan (p = .02). Once again, when asked whether family or those close to them were given all the information they required regarding home care, LGB respondents were more likely to have replied that either no family or friends were involved, or that they did not want their family or friends involved (p < .01).
| Questions about psychosocial support and overall care
Lesbian/gay respondents were more likely to indicate that they were not treated with dignity and respect through their cancer care Sometimes people with cancer feel they are treated as "a set of symptoms" rather than a whole person. Did you feel that?
Questions about care after treatment had finished (p = .01). When asked whether they felt that they were treated as "a set of symptoms" rather than a whole person, bisexual respondents were more likely to respond "yes, often" (p = .01).
| DISCUSSION
This study offers an important contribution to understanding the cancer experiences of a marginalised socio-demographic group. In undertaking a large-scale secondary analysis of a substantial nationally administered survey of cancer patient experiences, we build on the findings reported by Kamen et al. (2015) ; secondary analysis of this type ensures that our findings are not limited by design considerations or specific socio-demographic or clinical inclusion criteria.
| Contextualising the findings
Provision and utilisation of healthcare services amongst LGB people are affected by the specific legislative and socio-cultural framework in each country (Quinn et al., 2015) . Given recent changes in the landscape for sexual equality in the UK (for example the inclusion of sexual orientation in equality and discrimination legislature (Equality Consistent with broader literature (Boehmer et al., 2011; Kamen et al., 2015; Boehmer, Glickman, et al., 2012; Boehmer, Miao, et al., 2012; Kamen et al., 2014) , our findings suggest a pattern of inequalities in cancer care for LGB people, though where earlier studies focus on patient-reported outcome measures (e.g. distress), our study focuses on healthcare experiences; the findings are thus complementary and broaden our understanding of diversity in cancer care. This was especially true for bisexual respondents, a finding not so explicitly evident in previous research. For lesbian/gay respondents, specific aspects of care were often equivalent to heterosexual respondents.
However, the experiences of lesbian and gay respondents mirror bisexual respondents on key themes related to patient-centred care provision and social isolation, each of which remain of concern.
The patterning of responses to the sexual orientation question on the NCPES highlights difficulties with the disclosure of sexual orientation. This is likely to be reflected in face to face disclosure within healthcare consultations. Disclosing sexual orientation to healthcare providers is stressful (Kamen et al., 2015) and can result from perceptions of heteronormativity and heterosexism (Irwin, 2007; Meyer, 2003) , stigmatisation (Whitehead, Shaver, & Stephenson, 2015) , discrimination (Elliott et al., 2015; Quinn et al., 2015) , fears of substandard treatment (Boehmer & Case, 2004) , poor treatment of same-sex partners (Barbara, Quandt, & Anderson, 2001) , and heterosexist assumptions of sexual orientation (Hinchliff, Gott, & Galena, 2005; Neville & Henrickson, 2006) . This can affect numerous aspects of engagement and satisfaction with healthcare including utilisation of services (Whitehead et al., 2015) , and poor communication (Morrison & Dinkel, 2012) .
Responses to the NCPES indicated a substantially greater number of significant differences in perception of cancer care experiences for bisexual respondents; greater even than for those identifying as lesbian or gay. Discrimination towards bisexual people (and indeed transsexual/transgender communities) compared with lesbian and gay people in the UK has been slower to improve; marginalisation comes from multiple sources, including from within the lesbian/gay community (Clarke, Ellis, Peel, & Riggs, 2010) . We postulate that a greater number of negative cancer care experiences reported by this group may be a consequence of this continued inequality, and lack of acceptance and understanding by wider society. Health issues such as cancer, may produce additional burden onto this already vulnerable group, and this needs to be better understood to enable intervention and service provision to adequately address these differences.
Of course, there remains the possibility that the differences in experiences identified in this study are caused by unmeasured, tertiary variables. It is in some cases difficult to reconcile, for example, the extent of differences observed for a non-disclosing bisexual cancer patients who may attend clinic with an opposite-sex partner. Even though in this case there may be no explicit prompt to disclose sexual orientation to a healthcare provider, there is indeed an implicit need to do so in order to ensure optimal patient-centred communication and care. The unwillingness to disclose on the part of the patient (as discussed above), combined with a lack of sexual orientation monitoring and questioning on the part of the healthcare provider, may well act as a substantial barrier to disclosure. Future research is clearly required to more fully explain differences in cancer experiences between those identifying as LGB.
Our specific findings orient around three central themes:
| Patient-centred care and shared decisionmaking
Bisexual respondents were significantly more likely to have reported that they were informed about their diagnosis by a nurse or other healthcare professional, but thereafter to have found it difficult to contact nurse specialists and to get understandable answers from them. They similarly reported that they were dissatisfied with their interaction with nurses on hospital wards, and the care and help provided by both health and social care services after leaving hospital.
With a focus on patient-centred holistic care, the nursing workforce remains one of the most important sources of support and care for cancer patients (Hulbert-Wiliams, 2016) ; previous research has demonstrated that nurse-led psychosocial care reduces distress (Lewis et al., 2009) , and provides an effective model of follow-care (Swanson & Koch, 2010) . That this was not the case for bisexual respondents in this survey is surprising and necessitates further empirical attention;
this should be prioritised in future research.
Despite wanting to be more involved in treatment decisionmaking, bisexual respondents indicated that they were not given a choice of treatments; similarly, lesbian/gay respondents indicated that they were informed that a choice of treatment was not available to them. This is an important finding given the global recognition of the importance of patient (and friends/family's) involvement in healthcare decision-making. Irwin suggests that this discrepancy exists for
LGB people as a direct result of homophobia and heterosexism (Irwin, 2007) but does not offer a causal explanation. Our findings confirm the continuation of these inequalities in the UK cancer care context.
| Implicit inequality via heteronormativity in information provision
Lesbian, gay and bisexual respondents significantly differed from heterosexual respondents in their satisfaction with written information provided at diagnosis, treatment and aftercare. Broader literature suggests that perceived discrimination can arise where outward behaviour does not differ, but instead by omission. Typical communication strategies and information resources, whilst not explicitly homophobic, can perpetuate heteronormativity. Conversational micro-cues (Kitzinger, 2005a,b) and an over-reliance on heterosexual imagery (Blank, 2005) , can create an implicit exclusionary context, leading to low levels of satisfaction. Sexual orientation equality is not necessarily about treating all people the same, but matching care to individual needs for all patients regardless of sexual orientation (Quinn et al., 2015) , and this does not seem to have been the case with respect to these specific cancer care experiences.
| Social isolation
This tacit exclusionary context becomes more problematic when con- LGB patients with dementia, the main source of informal care is not usually provided by family, with reliance instead on friends (Peel & McDaid, 2015) -and has been explained elsewhere as a deliberate strategy to protect family and friends from negative consequences of homophobia and heteronormativity (Barbara et al., 2001) ; the same may well be true in the cancer context. All patients should be entitled to choose the degree of involvement of their loved ones (friends or family) in their care, but if that process involves sexual orientation disclosure, it is possible that choosing to exclude them may be regarded as a safer option. This paints a worrying picture of continued social isolation through cancer as previously reported (Grossman, D'Augelli, & Hershberger, 2000) .
| Study evaluation
There are limitations to our analyses, many of which are common to secondary analysis methodology. First, findings are based on only a small and disproportionate sub-sample of those identifying as LGB.
Whilst gender has been identified as an important covariate in understanding sexual orientation cancer care experience (Kamen et al., 2015) , we chose to maintain lesbian and gay respondents as a single category (statistically controlling for gender effects); this method not only matched the response options from the original survey but also increased statistical power for comparison analysis. However in doing so, we admittedly lose the distinct experiences of these discrete groups.
Not including bisexual and 'other' respondents into this same category reflects a pragmatic attempt to minimise further dilution of findings. Whilst there were sufficient numbers to gain meaningful insight into the experiences of bisexual respondents, the group size for the "other" category was too small for analysis. Choosing "other"
is, however, a meaningful response choice (rather than "prefer not to say"): it suggests a sexual orientation that cannot neatly be defined by heterosexual, gay, lesbian or bisexual (for example asexual, pansexual, sexually fluid and so forth). A recent publication reports that levels of common mental disorder symptoms (e.g. depression, anxiety)
in individuals identifying as "other" are more similar to those identifying as LGB than they are to heterosexuals (Semlyen, Varney, King, & Hagger-Johnson, 2016) . It is reasonable to ask, therefore, whether this shared non-heterosexual identity will impact on other aspects of life, and whether their cancer care experiences too may be poorer than those of heterosexual respondents. There is clearly more work to be done on understanding the cancer care experiences in those identifying as non-heterosexual or LGB, thus highlighting a further important question for future research.
Similarly, missing sexual orientation data was problematic: other studies have suggested that LGB people more often refuse to disclose sexual orientation (Ellison & Gunstone, 2009 ) and so the high proportion of missing data here is likely representative of the experiences of a broader group of non-disclosing LGB cancer patients. The combined effects of missing data on sexual orientation and statistical control variables resulted in 16% respondent exclusion which is an unavoidable limitation. If we were to make recommendations for future iterations of the NCPES, we would suggest that response options to the question on sexual orientation be re-considered to ensure that the data gathered are both more meaningful and usable in data analysis.
A particular strength of our study is that we did not limit our analysis to a particular socio-demographic or clinical subgroup. We undertook a statistically robust approach to identifying socio-demographic and clinical confounding variables (ruling out some expected confounders, such as ethnicity (Naylor et al., 2012) ) and we corrected for these as appropriate in comparative analysis. This is especially important in the case of age; older LGB individuals are likely to have a longer history of experiencing homophobia than younger generations. This is likely to affect interaction with healthcare professionals which in turn may have affected care experiences.
Specific wording of some questions is problematic but something we had little control over; whilst it is important to consider the findings with appropriate caution we do not think this undermines the key findings from our work-our aim was exploratory and in that context, we identify important areas of future study. We nonetheless urge those who may replicate this survey to consider nuanced language: some questions have ambiguous and vague wording; others, for example the question about time to first appointment, are not compliant with good practice guidelines (in this case, the Aarhus Statement, Weller et al., 2012) . There are known differences between self-reported sexual orientation and sexual practice (Mercer et al., 2013) and so asking about sexual attraction and behaviour would be useful (Joloza, Evans, O'Brien, & Potter-Collins, 2010) as would directly asking whether respondents feel that their sexual orientation impacted on cancer experiences.
Finally, it is important to note that this work undertakes a secondary analysis of health service evaluation questionnaire rather than any validated psychometric tools. As such, it has not been exposed to rigorous validity testing. We would caution readers to bear this in mind when considering the implications of the findings.
| Implications of the findings
Retrospective self-report data have multiple methodological pitfalls.
Not least, survey questions ask about what individuals remember and report, not what actually happened. It may be that there was no real difference in the care and support provided to LGB patients, but that they remember or evaluate it somehow differently, for known or unknown reasons. Even if the differences are perceptual rather than behavioural, however, this may indicate a lack of bi-directional understanding between patient and healthcare professionals, and that has important clinical implications. In the context of the varied range of differences found in this analysis, it is understandable why lesbian/gay and bisexual respondents differed in their perceptions of how much they were treated with "dignity and respect", and "as a set of symptoms rather than a whole person".
These differences may relate to communication (both direct and implicit; written and verbal) between patients and healthcare teams.
More explicit opportunity is needed to facilitate disclosure of sexual orientation to lower consequent burden during times of crisis, such as cancer diagnosis (Boehmer & Case, 2004) . This perceived burden can be reduced with approaches that reduce perceptions of heteronormativity and implicit discrimination. Previous research advocates a need for more training to support healthcare professionals in providing cancer care to sexual minority groups (Kamen et al., 2015; Reygan & D'Alton, 2013) , and our findings add further importance to this.
Such training may be beneficial in creating an environment in which comfortable communication exists (Klitzman & Greenberg, 2002) and where psychosocial support needs can be understood and met (Hinchliff et al., 2005) . Furthering opportunities to acknowledge and discuss non-normative family dynamics and more inclusionary practice towards the acceptability of non-traditional modes of caring and support should be recognised, and may provide appropriate outcomes for staff training and development (Harding, Epiphaniou, & ChidgleyClark, 2012 ).
Efforts to standardise monitoring of sexual orientation within healthcare and research are important to enable ongoing analysis of, and opportunities to address, health inequalities (Kamen et al., 2015) .
On the basis of this study, and where it sits within a broader context of LGB research in cancer, a number of questions still remain. A programme of mixed methods, interdisciplinary research is needed to empirically examine the varied issues raised within this study.
